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154) LAMP ELECTRODE AND HIGH PRESSURE MERCURY LAMP USING THE ELECTRODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light source that 
satisfies any of the performance of high efficiency, long life and 
non-flickering. 

SOLUTION: This is a lamp electrode E constructed of an electrode 
head 6 of a large diameter and an electrode axis 7 of a small 
diameter that protrudes integrally from the electrode head 6. The 
top end part of the electrode head 6 that is positioned on the 
other side of the electrode axis 7 is formed in a truncated cone 
shape that becomes gradually thinner toward the top end, and the 
top end of the truncated cone 62 is formed in a spherical surface. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An electrode for lamps characterized by being formed in the shape of [ to which the amount of / 
Which is located in the opposite side of said electrode shaft in an electrode for lamps which consisted of 
narrow diameter electrode shafts which protruded in one from an electrode arm head and an electrode arm 
head of a large diameter / of an electrode arm head / point becomes so gradually thin that it goes at a 
tip ] an approximate circle frustum, and forming a tip of said truncated-cone portion in the spherical 
surface. 

[Claim 2] An electrode for lamps characterized by a cone angle of a truncated-cone portion of claim 1 
being 20 degrees - 60 degrees. 

[Claim 3] An electrode for lamps with which relation between a diameter at the maximum equator of claim 
1 or a spherical-surface portion of 2 and lamp power is characterized by being 0.0015 <=d/W<=0.005. 
[Claim 4] An envelope which has the closure section to both ends of a discharge container An electrode 
for lamps given in claim 1 thru/or any of 3 they are [ which consisted of narrow diameter electrode shafts 
which were arranged so that an electrode arm head might counter the interior of said discharge container, 
were drawn from said electrode arm head in one, and were embedded in the closure section ] It is the 
high-pressure mercury lamp for alternating current lighting equipped with the above, and is characterized 
by enclosing mercury of three or more [ 0.2mg //mm ], necessity gas, and or more 1.1x10 to 4 three or 
less [ 3.2x10 to 3 micro mol //mm ] halogen with said discharge container. 

[Claim 5] A high-pressure mercury lamp for alternating current lighting characterized by materializing 
relation of 0.75xK=DxL<=2.9xI in a high-pressure mercury lamp for alternating current lighting of claim 4 
when the length of D and an electrode arm head is set [ the tube electric current ] to L for the maximum 
outer diameter of I A and an electrode arm head. 

[Claim 6] In an envelope list which has the closure section to both ends of a discharge container, inside 
said discharge container It is arranged so that an electrode arm head of cathode given in any [ an 
electrode arm head of an anode plate in which a tip was formed in the shape of the spherical surface, claim 
1, or ] of 3 they are may counter. It is the high-pressure mercury lamp for direct-current lighting which has 
an electrode for lamps which consisted of narrow diameter electrode shafts which were drawn from said 
two-electrodes arm head in one, and were embedded in the closure section. In said discharge container 
Mercury of three or more [ 0.2mg //mm ], A high-pressure mercury lamp for direct-current lighting 
characterized by enclosing necessity gas, and or more 1.1x10 to 4 three or less [ 3.2x10 to 3 micro 
mol //mm ] halogen. 

[Claim 7] In a high-pressure mercury lamp for direct-current lighting of claim 6 the tube electric current I 
A, When the length of D2 and an electrode arm head of an anode plate is set [ the maximum outer diameter 
of an electrode arm head of cathode / the length of D1 and an electrode arm head of cathode ] to L2 for 
the maximum outer diameter of L1 and an electrode arm head of an anode plate, A high-pressure mercury 
lamp for direct-current lighting characterized by materializing relation of 0.75xK=D1xLK=2.9xI and 
3xK=D2xL2 <=5xl. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Thetechnical field to which invention belongs] This invention relates to the high-pressure mercury lamp 
which used the new electrode for lamps, and this electrode. 

f Description of the Prior Art] In recent years, the demand of a high-pressure mercury lamp which realized 
ffictor has been increasing to the further well head and the further long lasting list as the hght source 
for projectors. At present, efficient and the high-pressure mercury lamp which is satisfied w.th co.nc.dence 
oTallTlong lasting and the demand which there is relation of trade-off that other engine performance w.ll 
fall between flicker loess if priority is given to which engine performance and it is raised, and is these three 
have come to be completed to this demand. 

[0003] In order to make a high-pressure mercury lamp efficient, mercury density of the light source is 
made or more [ 0.2mg //mm ] into three, and the luminescent-spot temperature of the arc also reaches 
7500k Usually, in the light source whose mercury density is about [ 0.1 mg //mm ] three, luminance 
temperature is about 6000k. therefore, the electrode (the case of an alternating current - two electrodes 
-) of the efficient high-pressure-mercury-lamp lamp with which luminance temperature reaches also 
more than 7500k The thermal burden which is placed on the discharge origin portion of cathode in a direct 
current is very severe. It fuses near the discharge origin of an electrode by this severe thermal burden, and 
the configuration deformation near the discharge origin, for example, configuration deformation which is 
referred to as the amount of [ of the sharp electrode ] point melting, and becoming round with surface 
tension will be caused at the same time many tungstens evaporate. Moreover, many tungstens which 
evaporated adhere to the inside of a discharge container, cause early melanism, and cause early quantity of 
light attenuation. This is one cause of the short life of a lamp. 

[0004] first, melanism - a problem - melanism - although a lot of halogens corresponding to conveying 
the tungsten which evaporates so much as mentioned above for the purpose of prevention must be 
enclosed, the halogen concentration results in the large quantity of 3 mm 4x10 to 3 m.cro mol /. Therefore, 
at the time of lighting, fluctuation of the arc by the convection current in an electrode container .s seen, 
and the flicker which considers this as a cause is checked on a screen. 

[0005] Moreover, as mentioned above, configuration deformation [ exhausting] of an electrode point are 
intense, and if the discharge distance between the counterelectrodes set up in early stages spreads at an 
early stage, the quantity of light which can be used effectively in combination with a reflector w.ll become 
less extremely, and it will also become causing early quantity of light attenuation like the above-mentioned. 
Furthermore, if it explains in full detail, in a certain kind of optical instrument, there w.ll be opening which 
the light called the LCD panel passes, and the image of the LCD panel will project on a screen. Therefore, 
since the light used effectively among the light which came out of the light source does not pass open.ng 
of the LCD panel, the other light does not pass opening of the LCD panel and it does not reach on a 
screen, it becomes meaningless. It is the phenomenon in which the light which does not pass open.ng of 
the LCD panel will increase if discharge distance spreads as mentioned above, and a screen becomes dark. 

[0006] Moreover, about the problem [ exhausting / electrode ]. as shown in drawing^ . the tungsten coil 
(26a) which makes the work as a heat sink wound at the tip of the thin electrode (26) of an electrode (e) is 
enlarged, many heat capacities are taken, and the measures which lessen tungsten evaporation are also 
taken. However, as this cure, in a discharge-starting initial stage, it has an edge, and it winds and volume 
initiation of a coil with small mass or especially discharge starting which it is from an end edge (26b) is 
seen the cure this will promote tungsten evaporation of the portion (26b) of a tungsten coil (26a) 
concerned, and according to coiling - the melanism of a discharge container - it did not become decisive 



as a solution in question. 

[0007] Although the way only an electrode arm head (36) enlarges a diameter and makes an electrode arm 

head,(36) cylindrical [ a large diameter ] like drawing 7 about the attempt of others to the problem 

[ exhausting / electrode ] has also been taken Since the opposed face of an electrode arm head (36) was a 

plane, the discharge origin (37) moved about on the always big pair Kohei side (38), and this became 

fluctuation of an arc, became CHIRATSUKI on a screen, and appeared, and it was not able to be said as a 

desirable cure in this case. 

[0008] 

[Problem(s) to be Solved by the Invention] The 1st solution technical problem of this invention is to 
develop a new electrode for high-pressure mercury lamps which is satisfied with coincidence of any engine 
performance of flicker loess in it being long lasting with it being efficient, and the 2nd solution technical 
problem is developing the high-pressure mercury lamp which is satisfied with using this electrode of any 
engine performance of flicker loess in it being long lasting with it being efficient at coincidence. 
[0009] 

£Means for Solving the Problem] "Claim 1" is the basic form of an electrode for lamps concerning this 
invention (E). An electrode arm head of a "(a) large diameter (6), It is the electrode for lamps (E) which 
consisted of electrode arm heads (6) with a narrow diameter electrode shaft (7) which protruded in one. (b) 
It is characterized by" thing by which it is formed in the shape of [ to which the amount of / which is 
located in the opposite side of said electrode shaft (7) / of an electrode arm head (6) / point becomes so 
gradually thin that it goes at a tip ] an approximate circle frustum, and a tip of said truncated-cone portion 

(62) is formed in the spherical surface. 

[0010] If a part for a point of an electrode arm head (6) is formed in the shape of an approximate circle 
frustum An electrode arm head (6) holding mass sufficient as a heat sink by truncated-cone portion (62) at 
a tip Area of a spherical-surface portion (63) at a tip of a truncated-cone portion (62) in which a discharge 
origin (1 1) of an arc is located becomes [ a rat tail and a generating origin (11)] is easy to be limited to a 
spherical-surface portion (63), and an arc will be stabilized. It seems that in addition, an elutriation base 
(64) is extracted [ a spherical-surface portion (63) at a tip ] for a solid sphere portion like drawing 5 like 
drawing 4 like drawing 3 according to a shaping condition as a configuration of a spherical-surface portion 

(63) , for example in the case of a semi-sphere when like [ of a ball or a spheroid / a part of ], and it may 
have connected in [ a part / a truncated-cone portion (62) ] one. Of course, also when other, it contains. 
When it thinks from a field of heat transfer of a spherical-surface portion (63), drawing 3 and a case of 4 
are desirable. 

[001 1] "Claim 2" is characterized by what "a cone angle (theta) of said truncated-cone portion (62) is 20 
degrees - 60 degrees" about a cone angle (theta) of a truncated-cone portion (62) of claim 1 . When a cone 
angle (theta) is 20 degrees or less, a truncated-cone portion (62) becomes long and slender too much, 
during lighting, the amount of [ of a truncated-cone portion (62) ] point melts, and inter-electrode distance 
is expanded. On the contrary, when a cone angle (theta) is 60 degrees or more, a truncated-cone portion 
(62) is too short, an arc may fly to a truncated-cone portion (62), and a problem arises at the stability of 
an arc. When a cone angle (theta) is in said range, an arc is stabilized and generated into a ****** 
spherical-surface portion (63). Melting and evaporation of a truncated-cone portion (62) of an electrode 
arm head (6) are controlled by making it said range, and a stable lighting condition is acquired. 
[0012] "Claim 3" is characterized by what "said relation is 0.0015 <=(d1)/(W) <=0.005" about relation 
between a diameter at the maximum equator of claim 1 or a spherical-surface portion of 2, and lamp 
power. To lamp power (W), a spherical-surface portion (63) melts at the time of lighting as too little [ a 
diameter at the maximum equator (d1) of a spherical-surface portion (63) ], inter-electrode distance 
becomes large, an arc becomes unstable, or evaporation of an electrode constituent increases and 
problems, such as causing melanism, generate a diameter at the maximum equator (d1) of a spherical- 
surface portion (63), and relation of lamp power (W). On the other hand, a generating origin (1 1) of an arc is 
not fixed to lamp power (W) in a diameter at the maximum equator (d1) of a spherical-surface portion (63) 
being excessive, a spherical-surface portion (63) is moved, and it becomes the cause of CHIRATSUKI. 
When "/ (W) (d1)" is in said range, an arc is stabilized, and melting and evaporation of a truncated-cone 
portion (62) of an electrode arm head (6) are controlled, and a stable lighting condition is acquired. 
[0013] An envelope to which "claim 4" has the closure section (3) and (4) to both ends of "refer to 
drawin g 1 " and a discharge container (2) about a high-pressure mercury lamp for alternating current 
lighting (A1) which used said electrode for lamps (E) (1), It is arranged so that an electrode arm head (6) 
may counter the interior of said discharge container (2). It is the high-pressure mercury lamp for 
alternating current lighting (A1) which has an electrode for lamps (E) given in claim 1 thru/or any of 3 they 
are. [ which consisted of narrow diameter electrode shafts (7) which were drawn from said electrode arm 
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pressure mercury lamp for direct-current lighting (A2) since cathode (- E) and an anode plate (+E) are 
different configurations, and an anode plate and cathode are distinguished. * 
[0022] "Claim 7" is the further limitation of a high-pressure mercury lamp for direct-current lighting of 
claim 6 (A2). "When the length of D2 and an electrode arm head (6) of an anode plate (+H) is set [ the tube 
electric current / the maximum outer diameter of I A and an electrode arm head (6) of cathode (- E) / the 
length of D1 and an electrode arm head (6) of cathode (- E) ] to L2 for the maximum outer diameter of L1 
and an electrode arm head (6) of an anode plate (+E), It is characterized by" thing in which relation of 
0.75xK=D1xLK=2.9xI and 3xK=D2xL2 <=5xl is materialized. 

[0023] The above "D1xL1" and "D2xL2" show magnitude of each electrode arm head (6) like the above- 
mentioned, and they are as the above-mentioned [ relation of the tube electric current over an electrode 
arm head (6) ]. That is, temperature of an electrode arm head (6) falls too much that magnitude of an 
electrode arm head (6) is excessive to the tube electric current, going out of an arc arises, heat capacity is 
inadequate in too little, and evaporation of an electrode constituent at the time of lighting increases. If 
"D1xL1" and "D2xL2" are in said range, there is also no going out of an arc and evaporation of an 
electrode constituent can also be controlled. In addition, in for a direct current, it attached to "D" and "L", 
it attached a numeric character "1" and "2", and distinguished polarity. 
[0024] 

[Embodiment of the Invention] Hereafter, this invention is explained using a suitable example. Drawin gJ, is 
drawing having shown the high-pressure mercury lamp for an alternating current concerning this example 
(A1). An envelope (1) consists of the closure section (3) of the ** length who projected from the discharge 
container (2) with which necessity gas, such as argon gas, xenon gas, or these mixed gas, mercury, a 
halogen (it is enclosed in the form of a metal halogen, or it is in a form like halogenation mercury or a 
methylene bromide, and enclosed.), etc. were enclosed, and its both ends, and (4). 

[0025] In the discharge container (2), the electrode made from the tungsten of the pair which counters (E) 
is arranged, and the narrow diameter electrode shaft (7) of an electrode (E) is welded to the end section of 
a molybdenum foil (8). And an external lead (9) is welded to the other end of said molybdenum foil (8), and 
it is drawn from the closure section (3) and (4). The wolfram electrode (E) of this invention is one began to 
delete an electrode shaft (7) from the tungsten rod of a large diameter, and the diameter of an electrode 
shaft (7) has become 50% - about 30% of the large diameter portion (61) of an electrode arm head (6). In 
addition, since the thing of the same configuration was usually used, the electrode (E) of the high-pressure 
mercury lamp for an alternating current (A1) attached and expressed the same number. 
[0026] The example of the electrode (E) of said high-pressure mercury lamp for an alternating current (A1) 
is shown in drawing 3 -5. Although these carry out a ****** difference in the configuration of a spherical- 
surface portion (63), they are fundamentally constituted by the narrow diameter electrode shaft (7) which 
protruded in one from the electrode arm head (6) and electrode arm head (6) of a large diameter. And it is 
formed in the shape of [ to which the amount of / which is located in the opposite side of said electrode 
shaft (7) / of an electrode arm head (6) / point becomes so gradually thin that it goes at a tip ] an 
approximate circle frustum, and the tip of said truncated-cone portion (62) is formed in the spherical 
surface. The cone angle (theta) of the cone angle (theta) of a truncated-cone portion (62) is 20 degrees - 
60 degrees. In addition, the slant face of a truncated-cone portion (62) is not restricted to a straight line, 
but the bus-bar may be drawing the concave curve or the convex curve. 

[0027] The spherical-surface portion (63) for a point of said truncated-cone portion (62) carries out 
cutting of the part for the point of for example, an electrode arm head (6) to the shape of a cone, fuses the 
tip of the cone portion (65), and is formed by making it the shape of the spherical surface with the surface 
tension. In this case, that configuration is different with the cone angle (theta) of a cone portion (65), and 
the difference in the amount of melting. It is a case as drawin g 3 has few amounts of melting at a tip, it is 
in the condition of which drawing 5 had too many amounts of melting at a tip, and the spherical-surface 
portion (63) jumped out when a spherical-surface portion (63) was a case [ like / a part of], the amount of 
melting of drawing 4 at a tip was proper and it was a semi-sphere, the base (64) is narrow a little and a 
part of spherical-surface portion (63) has connected with a truncated-cone portion (62) in one That is, it 
becomes the diameter (d2) < diameter at the maximum equator (d1) of a base (64). Of course, the 
configuration of a spherical-surface portion (63) has a cylindrical portion (not shown) in the portion of the 
base (64) which is not restricted to this, for example, stands in a row in one at the tip of a truncated-cone 
portion (62), and also when the tip is formed in the spherical surface, it is included. Naturally the 
configuration of said spherical-surface portion (63) does not need to be a perfect circle, and it cannot be 
overemphasized that irregularity may be shown in the surface. 

[0028] Between said spherical-surface portions (63) and lamp power (W), relation "0.0015 <=(d1)/(W) 
<=0.005" 0.005 [ which determines the proper value of a spherical-surface portion (63) ] Unrelated is 



drawn experimentally. It is "0.0025 <=(d1)/(W) <=0.0035" more preferably. Here, (d1) is the diameter at the 
maximum equator of a spherical-surface portion (63). The unit of lamp power (W) is watt. Moreover, the 
relation which determines magnitude with a proper electrode arm head (6) also between the tube electric 
current and the magnitude of an electrode arm head (6) is drawn experimentally. This relation is 
experimentally made sure that it is desirable that it is in the range of "0.75xK=DxL<=2.9xI", when the 
length of D and an electrode arm head (6) is set to L for the maximum outer diameter. 

[0029] The amount of mercury enclosed with said discharge container (2) is three or more [ 0.2mg //mm ], 
and halogen concentration is three or less [ 3.2x10 to 3 micro 1.1xten to four or more mols //mm ]. 
Halogen concentration is expressed with ion concentration. 

[0030] Next, it attaches and explains to the operation at the time of alternating current lighting. In the 
external lead rod (9) of a pair, if alternating voltage is impressed, between counterelectrodes (E), by turns, 
an* arc will fly and will be ignited. Although an arc flies toward the electrode (E) impressed to plus from the 
spherical-surface portion (63) at the tip of the electrode (E) impressed to minus, generally an arc flies 
between the nearest portions of the spherical-surface portion (63) at the tip of both counterelectrodes (E). 
S^ince a part for a point is extracted since the truncated-cone portion (62) is formed in a part for the point 
of both counterelectrodes (E), and the spherical-surface portion (63) is formed at the tip, abbreviation 
limitation is carried out between spherical-surface portions (63), and an arc will be stabilized and will fly. As 
a result, an arc is stabilized and CHIRATSUKI is canceled. 

[0031] If an arc flies between spherical-surface portions (63), a spherical-surface portion (63) is begun, the 
electrode base (6) is quickly heated with the heat of an arc, and if it is in the discharge container (2) with 
which the amount of mercury of three or more [ 0.2mg //mm ] was enclosed, the luminescent-spot 
temperature of an arc will also reach 7500k. consequently, the electrode arm head (6) which carries out 
operation sufficient as a heat sink with mass with the sufficient heat of a spherical-surface portion (63) 
although the spherical-surface portion (63) near the luminescent spot (10) of an arc is put to the high 
temperature and becomes an elevated temperature — it is transmitted to especially a large diameter 
portion (61), and the temperature rise of a spherical-surface portion (63) is controlled. Since an original 
configuration will be the spherical surface-like even if the surface fuses a little said spherical-surface 
portion (63) put to the elevated temperature during lighting, the configuration does not change a lot. (For 
example, if a tip is a triangular pyramid-like electrode, when the portion of a triangular pyramid melts, a tip 
will become round and a tip configuration will change sharply.) Therefore, even if the surface of a spherical- 
surface portion (63) fuses a little during lighting, stable arcing is maintained so that inter-electrode 
distance may not change. 

[0032] When a spherical-surface portion (63) is a configuration [ like / of a solid sphere or a spheroid / a 
part of ] like drawing 3 , like drawin g 4 , hemispherical or migration of the heat to the large diameter portion 
(61) which makes the main work as a heat sink through a truncated-cone portion (62) from a spherical- 
surface portion (63) when it is a half^-spheroid-like is performed smoothly, and it is easy to avoid 
overheating of a spherical-surface portion (63) here. Since the spherical-surface portion (63) is not in the 
condition of having projected from the truncated-cone portion (62) like drawing 5 on the other hand, it is 
thought that there is more probability for an arc to fly to the truncated-cone portion (62) of the electrode 
by the side of plus (E) a little than the case of drawing 5 . 

[0033] On the other hand, since it is in a condition which the spherical-surface portion (63) projected from 
the truncated-cone portion (62) in the case of drawin g 5 Since drawin g 3's and the area's of the spherical- 
surface portion (63) to which an arc's flies compared with the case of 4 being large, and a spherical- 
surface portion (63) have projected from the truncated-cone portion (62) Since the spherical-surface 
portions (63) which countered compared with the truncated-cone portion (62) will be approached more, an 
arc becomes easier to fly between spherical-surface portions (63). Since it will be in the condition that the 
base (64) of a spherical-surface portion (63) was extracted, on the other hand, a base (64) serves as a 
neck, migration of the heat to a large diameter portion (61) will be overdue a little compared with drawin g 3 
and 4, and it is in the orientation for a spherical-surface portion (63) to become that it is easy to be 
overheated a little. Anyway, since the original configuration of the spherical-surface portion (63) of the 
electrode (E) of drawing 3 -5 is the spherical surface-like, the configuration does not change a lot and 
change of the inter—electrode distance under lighting will become very small. 

[0034] Next, the ** high-pressure mercury lamp for a direct current (A2) is explained according to drawin g 
2 . In order to avoid the complicatedness of explanation, the same portion as the high-pressure mercury 
lamp for an alternating current (A1) attaches the same sign, and explains it focusing on a different portion. 
Different portions are only that the configuration of an electrode (- E) (+E) differs from it of the high- 
pressure mercury lamp for an alternating current (A1), and the point that electron flow follows an anode 
plate (+E) and flows from cathode (- E). Other points are the same as the high-pressure mercury lamp for 



an alternating current (A1). 

[0035] Although what has cathode (-E) the same as the object for an alternating current is used, in order . 
for a thermoelectron to collide with the opposed face (12) of an anode plate (+E) and to always overheat 
an anode plate (+E), as for an anode plate (+E), compared with cathode (-E), what has large mass is 
prepared during lighting. On the other hand, although the hot luminescent spot (10) appears near the 
spherical-surface portion (63) of cathode (- E) and a spherical-surface portion (63) is heated, since it 
becomes local heating, it is the thing of mass smaller than an anode plate (+E), and is sufficient. 
[0036] Although the thing of the configuration same as mentioned above as the object for an alternating 
current is sufficient as the configuration of an anode plate (+E), since a thermoelectron is only received 
continuously, in a direct current, an electrode (6a) with which there is no truncated-cone portion (62), and 
the direct spherical-surface portion (63) is formed at the tip of a large diameter portion (61) is sufficient. In 
the case of drawin g 2 , the latter electrode arm head (6a) is adopted. 

[0037] Next, it attaches and explains to the operation at the time of direct-current lighting. If the external 
lead rod (9) of a pair is impressed, from an anode plate side (- E), an arc will fly and will be ignited at a 
cathode (+E) side. Generally also in this case, an arc flies in the nearest portion between the spherical- 
surface portion (63) at the tip of both counterelectrodes (- E) (+E), and (12). Since a truncated-cone 
portion (62) is formed as mentioned above, and a part for the point is extracted and, as for a part for the 
point of cathode (-E), the spherical-surface portion (63) is formed at the tip, the origin (1 1) of an arc 
occurs stably within a spherical-surface portion (63), and migration of an arc is canceled. 
[0038] Like the case of an alternating current, since the amount of mercury of three or more 
[ 0.2mg //mm ] is enclosed, if an arc generates a spherical-surface portion (63) on a spherical-surface 
portion (63), the spherical-surface portion (63) of cathode (- E) will be heated by the hot luminescent spot 
(10). however, the electrode arm head (6) which carries out operation sufficient as a heat sink with mass 
with the sufficient heat of a spherical-surface portion (63) — it is transmitted to especially a large 
diameter portion (61), and the temperature rise of a spherical-surface portion (63) is controlled. And since 
an original configuration will be the spherical surface-like even if the surface fuses a little said spherical- 
surface portion (63) put to the elevated temperature like the case of an alternating current during lighting, 
the configuration does not change a lot. 

[0039] On the other hand, in an anode plate (+E) side, since the opposite apical surface (12) of an 
electrode arm head (6a) is formed in the spherical surface, an arc flies stably toward the crowning of an 
opposite apical surface (12) in general. Thus, an arc is stabilized according to a collaboration operation of 
the cathode (+E) which has a spherical-surface portion (63) in a truncated-cone portion (62) and its 
opposite point, and an anode plate (+E) with the spherical-surface section (12), and it generates. Moreover, 
change of the inter-electrode distance under lighting as well as the case of an alternating current will 
become very small. 
[0040] 

[Effect of the Invention] As stated above, by this invention, the light source with which it is satisfied of any 
engine performance of flicker loess in it being long lasting with it being efficient was able to be offered. . 
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&m^m s tiitto&tnwsm t xmi& $ ttfc ^ >^ 

° -60° iftot^8«1»ti:t4?^fflttl. 

3 1 m&m i xii 2 o*tB«is»^*>ciia 

«WE*«««^ttO. 2mg/mni 3 JW±^*«. 
1 .1X10" 4 J^_b3.2X10- 3 /xmol/mm 3 l^T^^^ny^^^ 

K^fi^^rL^ Lfc££. 0.75X I^DXL ^2.9 

v k t 1 nm. 3 ^ jfcrtt3&^wfa«^ 

flfflBik«^«^«0. 2mg/mm 3 a_ttf>*^ £ , 
1 .1X10- 4 ^±3.2X10~ 3 /ioiol/iBiD^T^ciyyi:^ 

u K<7)S££Lk »«0>«ffi^iy K<£> 

KO*S*Lzi: Lfc 
0.75X [^DiXLi ^2.9X I &t^3 x I <Dz X L 
2 ^5 x i<oH«* s *fti-5*«rW»^i-6B[«**r« 



[0 00 1] 
[0 0 0 2] 

10 u s*ife»^y y^-^^t^pat-tt, fa 
[0003] m&*&7>y&m%)&h-tz>frit>^ # 

^ftK{±7500k^t»-t*So TK^S^O.lmg/mm 

30 [0 0 0 4] *-*\ «Wtn*fcolN-C«:, MfctfUMMS 
^pyy*Sli4X 1 0- 3 /i mol/inm 3 t 

[0 0 0 5] wlv&cDJ: 5 \zmMftitet®<nrm j $>M#; 

jw^o3tjiLCD/^/^BBP<s*jaia*"f. ^^y- 
so [0006] mmmnmm\^^xn. meiz^ 



^ a >r /u«>« # * 0 asas (26b) ^ e> o 

SrmM^^I-M,^tL5o z<nz bit* «( 

(26a) OStf&SMfr (26b) <Ot XT^M&Zi&m-fZ 

[0007] nmmnmmiztt-rz>*<nm<D&fri^\,^ 

Xit, m7<D£ y K(36)0^il^^^#< 

T#fc^ y K(36)^»r6jffid5¥ffi-e*>Sfc*!)» 

(37) ft*fft (38 ) _h£ffr£ m Q % - 

[0 0 0 8] 
[000 9] 

ic^^y>^a^i(E)(D^^r\ r(a) *s«o« 
*n&ott««k(7) fc ^fflSfii(E) x-feo 

(b) ittftmM&a)<Dj£Mmw£m+%mm^y k 30 

[0010] «ffi-s.s/ K(6)Ojfe*»^S|»R«f&«t^ 

^^-^^»«B^(ll)dsffiBr&RI|^»»(62)oife 
»<o (63) co cSa^jR h ti E.~oft±1&& (11)^3* 

MM ft (63) {zmm * n^-r < ft t) T - ^ fr&fe-t % 

ft<5„ ftjb\ mmmft (63) <DMftt Lxn, w^ii /& 4 C 

Jgttfflfc £oTHI3^J;5 tr5fe«ScD3*®g|J^(63) 
«Ih](k«R«c^— ffloj:5*»&. ffl4<n£o\z¥»<D 

[0 0 11] rj»*q[2j 11, H*«l^Ri^(6 
2) ^f-^ftS ( 9)f:KU r«HBR«*a» (62) 

0)#2O° -60° tftotlr^J *Sr«F»^-*- so 
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£ 0 7— 0)^20° HT©id, n«^»4>(62) 

^0i@^S^4 J ^RiS^^(62)(7)5fei^gi5^ 

60° £l±<DWr&. Hm&i® ft (62) tm-tg, R»-£g|S# 
(62) KT— «9 , fl)££ttfcBHj&S 

£D3 0 v t -^> - ft«(e)^«lr!EJ6Hic:*>-5#'&. r->> 

-tz&xmm^y f &) <Dmmi$& & (62) tomm^mM 

[0012] rw*qi3j S»**ixii2^*ffitt 

i>K 0.0015^(dl)/(W)^0.005-?£>6j *Sr««ti- 
5 0 ^®^5>(63)^s^:ii:fi(di)t7^^ , m^(W)oll 

(di)^ia/hr**>e^. /S«ri*. affisu5>(63)^«*t-c« 
Mmm&fcxz < ft$ ^ds^s^cftofco, 

— 7>^m^(W)IC^UT^®a55>(63)^ 

»*Di:a(di)^ia*-e«>s^. T-^<7>»^je^(ii)ds 
-^•r^m^ft(63)^mi^ ^y^tomm^ta 

6 0 r(di)/(W)j *5«TEISHIC4>S»&, 7-9 
ftloiS^y K(6)(ORfl|^A5>(62)^«K^lK» 

[0 0 131 r»jfc3|4j fi, fflrlB7>^ffl«ffi(E)4r 

BHJ . *««*(2)(OW«^*tJh«fB(3)(4)4:#i--5^H 
S(l)i:, WIE*«*«(2)^rtffl^S|i^ 5 y K(6)*5*f 

r&i-rs j: 5 icge^^tt. ttets^^ K(6)^e>— «cw 

(7) <t T*«^Jc $ tltzffi&m 1 7!7^ 3 co^tt^^cfEgcO 7 

>?mwm$) t **t"53t«/S*rffli«jBE*«7 >^(a 

1 ) -C *> o T % tfrlE«rm^^ (2) 1^ ^0 . 2mg/mm 3 J^JL^tK 
^> &mtf*&Xf s 1 .1X10- 4 ^±3.2X10- 3 ^mol/nnn 3 
&T<0^uy^tfr&K£tlX^^&^%W&b^& 0 

[0 0 14] 7KlgS^0.152iDg/min 3 ^T^^. fll^dr 
m&m^+ftX^ *) , 7jci8a^0.2iDg/mn I 3 < = t 0*<-f 

iSW«tia[fetti:*?#5^«?)ir, C^«t 5ftfl5t>*«* 
^«cm^§§(2) fc#A-f S fc T-^ «a««:7500k «w t9J 
iSL, ««(-E)(+E)^^5JRW«ffl^*#<ft?>, M 
«»fi8*5f (^^^x^v) ojK«ft^<ft^^ 

* s *««»(2)^rtffi|cftj»LT«MkSrffl< r <t(cft5 

^m&tmm<D^mtm o^t irft 6 C 

[0015] Hlt>. ^P^y*«^l .1X10- 4 Aimol/mm 
3 ^T^#^, ^fe^ttiSfi^ig/h-^iE^ftxNay 

^M<ft6 0 iS?«C ^nyviRS^3.2XlO- 3 mnol/mm 3 

«(7)^«f««rai*S-fr^» f -ft SU tttt#«(2)ft-C 



(4) 
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<ft6„ 3.3X10" 4 m mol/nmi 3 T^i500NFf^ -Cilo^ 9 X 
^ y — . ^/c7X10- 3 ^ mol/mm 3 X&i? 

-f >< — ^Sr^fbS^So ft*5. ^S^tttll 7/P 

[0 0 16] *MS^oyyl«i«l^y 
K(6) fctf>BB«-C*>** 5 * K(6)©*1S«»(61) 

«*«H-#K*fcU ?i5*^fi{wJ:67500klrt>^Jii^ 

* 0>«±»J& (1 1) tfifrffiSMfr (63) KKJt £ *vW < ft 9 
r— ^dSSSffi-t-SWwfti. Cttl-J: «9 Hfrai^fSTK^S: 
TT-^iSSSft^^f+i-W^. *»#*r#***sffl* 

[0017] r»*3B5j m&m4<D&ffi&xrmm 

(6)6D^££L £ Ufc£#. 0.75X I ^DX L^2.9X I 

[0 0 18] WE tdxlj fi. mm^ V K(6)^>*# 
**r*i-fc<ot?. K(6)fc»LTtf**lc»L 
ttft^y K(6)^^#^^ig^:x^^ tli^y K(6) 

TDXLJ *S«Ha*SHIwfc*tfi, T — 9<D 

[0 0 19] rgf|3fcJg6j aiTlE7>'7 p ffl««l(E)*r 
SS»(2)<0ffi^»lt»(3) (4)*r*pr6*H»(l)3fetf 
fe»«(+E)0«fli^sy K(6)tfll*JSl75S3^Wtt^ 

«wia«r<z)isS(-E)i0fiai^s/ K(6)fcds»iRii-* «t ^ic 

tK£B 7 ^ (A2) T?*> o X . flHB»«*» (2) K 110 . 2nig/m 
m 3 J£Jt_h<737K^£, 1 .lXlO" 4 ^±3.2X10 

" 3 ^^lol/mIQ 3 i^T^7)/^py V^^^A^^XTl^J 

[0 0 2 0] £<Z)»<g^ e«(-E)i*«(+E)^»tt& 



6 

E) fcttM*? 1 - 3 dEfta 7 :^««(E) j&sffcJB £fr 
6 # , (+E) 1*7 — * »t flO-C £> 6 6 J« 1 - 
3^ISgt(D^^^ P mfii(E)^^fflLTt ) J:i^^ »]«:: 
tu*r«[ffl-r**Ktttft<. R«^»»(62)^»»*sft 
<. Wfi^* K(6)^*Slf|5i>(61)^jt«SdS3«ffitt^ft 

[0021] ft*i. ii[«t^Jrrflaii!JE7K«7 v^(A2)-ei* 

IftS (-E) t |»S (+E) t liS^6^T*fc^)^f)> ®£ * 
10 *-T«F#-C*>* (E) (+) (-) S:f+ LTIWIi: £E 

[0022] r»*3S7j «**6(Oii[«(EjS«rffliB 

V^ P (A2)^Mft'5PS^T% r^fmW^: I 7^ 
7. ttPffi(-E)^««^s/ K(6)W**^€l4:Di. BtfS(- . 
E) (Omm^ v K (6) OS $^Lu &§ffi (+E) coSffi^ s> K 

(6) W**^M1S:D2. M(+H)(D|S^yF(6)(OftJf 
£r L2 £ L/cB3\ 0.75X I ^Di X Li ^2.9X I 3 X 
I ^D 2 XL 2 ^5x I OBM*<rittt*-<&j 

So 

20 [0 0 2 3] ifrlE rDi X LiJ &tf l"D 2 X LzJ II. flft 

r% K(6)i^*rt"S*««E©BB«t«ra5«)ao 

-<?*>*„ BP*>. ft«l:»lTli^yK(6)(D*#S 
Li J RXfi TD2XL2J ^SfttEttffilCfctttf , 7-^ CO 

30 r,j r 2j fcw-Lx«tt*:Kauufco 

[0 0 2 4] 

^*VMi^-ty ^^Xttmb«)»&^ft^ie5* 
«-A^ix5 0 )ft^s#tASixfcJlrtl*»(2)i:*op|* 

& ssa u fc»sco^ihgn (3) (4) t x-mtit z frz a 

40 [0 0 2 5] «C®^«(2)CO^i^«i*tfpJ-r-5— ^fco^>- 

^^x^comaicEj^gaB^n-c^iD^ ««(E)<ojwa 

- K (9) $ *U ^IhgR (3) (4) b #flj * iXT I ^ 

(7) cOiE^Jimffi— s> K(6) 60*^^(61) cO50%-30% 

ssfcftoxt^o ft*>\ x«jbbj/ee*«7^(ai)^ 

50 -#^-*f+UT^UACo 
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[0 0 2 6] «HESsaEffli«JE*«7^^ , (Al)^«*i(E) 
<DM&m3^>5\Z7rrf 0 me>li3*ffiffl»(63)0>»«^ 

(6) tmai^y K(6)^e>— *»i-*K*^fc*«^)tWi 

W(7) t-C««**bTt^. fl(rlB«S«l(7)<OK 
*tffll;:ffi«-r6«ffi^s' K (6) 5fc«lwfr 

■&»»(62)«>5fe*dS3«llJ-*rit**t"C^6. nit-&»» 

(62) CO^— /<ft*(e)tt, ^-'^£(0)^20° -60° 
TNfc6o fe*5, n*6-&»»(62)^»B*iS*S»-l»e>n 

[0 0 2 7] WfBn«S^a^(62)Ojfe«S»^0*ffi«fiJ» 

(63) mz-&nm^y K(6)<o$fc*«#&Rittti-# 

fiiJiPIU -t<onJtffl»(65)<Oife«SS:«iBb. ^O^ffi 

.*«* s **i-6. i 3 li^^^ffli^^^ < f EM 
(63)^(j|s:x(i{Hlte«R(*:^-^J: 5fe»^X-ife9. 

«iB«S#i-^r*ffi«R5^(63)*s»t/aiL^«lBT% S 
gR(64) < XfitlXiS Y> > £*®SI5#(63) cd-smsr* 

(62) - «c« b X ^ 5 X 5 Xfc 6 o 

BP*>> ««|5(64)<oaa(d2)<ft>:ii:a(dl)i:*6o #7 

*ffiaj^(63)<7>jg4ft«cin(wPfi^^-r. «^.tfn«t 

^ffl^(62)^jfe«Jw-ffW^«ft5S»(64)^»»twR 

-ci^^^tfo W8a«aD»»(63)^«*f±a»Kn 

£Xt>fei/\, 

[0 0 2 8] ffiBKS (63) t ? ^:/fI* (W) £ <OM 
lCf± x «®a^(63)OiSiEffl^^:^i-6 ro.0015^(dl) 

x(w)^o.oo5j tezfm^m&ftizmztoistixi,^ 

5 0 J:0#£L<li ro.0025^(dl)/(W)^0.0035J X* 
£>5 0 r^X\ (dl)li*Bffl5^(63)^**iaaT?*>e„ 

y K(6)<7X*£££ cof^U:^ «tt^s> K(6)<oig 
LtU:^, T0.75X I ^DX L^2.9X I j COffiH 

[0029] mEtt«#»(2)iw#tA$ns*««rtt, 

0.2mg/mnj 3 ^±Xfc^. -^n 1 .lXlO^ 4 

3.2X10" 3 /imol/nnn 3 J^TX£>5 0 ^ >"jftfili-f * > 

[0 0 3 0] £«*ffB*©ftUflfcm*Ttt9W- 
6c -»^ffly- K»(9)*35flE«E*Bl*0-rSfc» 

n-? << 1-x ^bi*p * (E) coit*^^®a5» (63) 
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- ^ tt— « W I- Pi W£ (E) CO CD (63) <D 

Mci>fc\>^ftfflxm&o 55»rp3««(E)^*«8»^lw|i 
R (62) #fl&a £ ixT ^ £ <0 -C jfe3H«»tttt <bix 

T*5 0fl.o-t^3fe«Hcii*ffi«^(63) dsjgfiKSttrt^ 
cOX% T-^tt*flSffi5>(63)Kl^lS|Sfi^*tl,T^bT 

[0031] r— *aM*ffiffi$K63)ra^fR-S£* sfcffigfl 

#(63) fcteaMM!^* K(6) l*T-* (O^X^KAoSfc 
10 £*U 0.2mg/mm 3 ^±cO^S^^A^nfcScm^§S(2) 
|CfcoXfiT--^O»^iaSli7500kl-t>jt^ 0 t<F> 
T — * <D*f ,6(10) lcifi^£*®£fl#(63) <0?Kaft 

{-•SixxiB^atcft-sd^ ssffiaw* (63) 

fi^b- b k LX+#*flsffl*^S««^ 

yK(6). «f^*aSB^(61)^ej»S^ *ffi«P^(63) 
corMig±#^«i$iJ-r5o B5«aici»*ttfcfl9IEaffia»(6 

20 ft«o»5>ds*«t^C^lwJ:oX5fe*ds*<*t), 5fe* 
^^^t^b^^o ) feoX. ^^t^®^(6 
3) UX fc«SMBg«*sa5*?S <t 5 fer 

[0 0 3 2] C^X% H3C0j:5i-3«ffi«5>(63)*S«ft: 

4^<t5Jw^*ttSlcV^tt*islte«Rfrttx > fc5»^. 
®gff#(63) R«Mfffi#(62) ^rilo X M-Y^stk 

i^— XKaBA^(63)<OillRiriaiBL^"V\ 
30 ^co^®, H5W<t5J-3*ffi»4) k (63)dSR«l-&ffl5^(62) 
^5>^#aU^:ttlB^*oX^ftV^X% 7—2fr-?*7 
^«SO««(E) cORIi-&a5^(62) ^»-S;**flH 5 co« 

[0 0 3 3] H5^4fr&«3*ffiffl»(63)d5R«-& 
SB^(62)^e>36*aufeJ: 5*tt<fiX-*>6^-c. H3. 

4<dw&kuc<x7-? tm&mn&ft (63) coffins* 

# ^ffigiS^ (63) *s RH-&»» (62) ^6»WU 

l>5<OX% R»^^5>(62)(Ctt:-<XWlRlLy u c3*ffiSl5^(6 
3)R±d*J: 9»ifiUfc«JBtcftS*^e>. ^®SIS^(63) 
40 ffltr-^^j; «9fffiO ?J ^-T< fe5 0 -^rco^ffi. 

(63) <Oggfl (64) tt fe«ffi 6 (7) X\ SgP (64) ^ 

-<X^iitb6*i-fel9, 3*ffias#(63)#« z Fi8»£fr 
■^■f < *-5«fRH-*>S„ V>r^{-UXt)l^3 — sots 

(E) <Dmm%& (63) o**tz5?gttdS3«ffitt-e*> 6 <o x\ 

[0 0 3 4] a«EfflffliBJE7K«7V^(A2) 4:12 2 



(6) 
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»tt 6 «S(-E)(+E) 
t . «T-<08fEttd5»te(-E) (+E) LXifcft, 
l)fcEI&-C*>5. 

[0035] n«(-E)tt. 5s«ffltrai:t><o^flastt 

»«(+E)»ljftJT*. HR«WBWi(+E)«>*f 
fp]ffi (1 2) LX8§S(+E) triMM" S *:«>!»« (-E) \c 

^SrSlt P3«t^«f|5^(62)dSft<*a 
(61) <D9zmzffl&»m tftft (63) £ tiX v n 6 J: 
5ttWi(6a)T?* J:v\ H2<a»&li. 
K(6a) fflltt^o 

[0 0 3 7] ^IC, itt«t^«r^f^fflJwf+^TlftM-#- 

5 0 -n<oft$t> d - f#(9) ^Pn^i-^> t mmm (-E) ^ 20 
fi— «WJ-w»iRi«ai(-E) (+E)^5fe*^^®^(6 

3)(12)Pao*fc5S^ffl4^-e»-5i« tt«(-E)<&5te»«tf><* 
tffixfctf) J: 5 «rnit-&«B^(62)d^**n'C J E:^ife«»a54> 

*sjr e> *tx *>* v &o*:<D9cma*mm&ft (63) $ 
^ 5 x\ r — * (7>jBjS (i i ) nmm (63) i*ix2c 

[0 0 3 8] X«^^fcra#^*aD»»(63)tt0.2mg/ 

«#(63)±x-»£-*-5£. a5«aa5«*(io)JwJ:oTttffi 30 

(-E) <D1%ffi$m (63) ttiDjR S ;ft£o U&* L ft # £ Sfc^gfl 
5>(63)^ii. +^St^*)t-hv'^aX+ 

#ft«u8*-r*««^y K(6), 4*^*a«^(6i)ice 
astu *®su^(63)^«a«±#»ifli»j$ttSo ^tt 

^fltco^ £ I^fillwSifit-® S tt^c WI£3*®SI55> (63) 
[04] 

6 
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ftl/\ 

[0 0 3 9] »«(+E)«X-|i, mffi— y K(6a)<D 

«Tfi]5t*®(12)«3*®t-^$tLXI/^COX. 

^tt^ft*ffi(i2)^ffla5»wrfij^oxs^Wi-»-sio - 

(63) Sr*ri-*tt«(+E) £ , mmU02) £«fo(^(+E)<£> 
[0 0 4 0] 

[0®(o(ffi*ftift0^] 

O#rffi0 o 

[B3] *»Wi-ffifflSn5««^!Blltl6«o^ffi 

0o 

[04] *»WI-«6ffl$iX'5««^*2ia6«OjEffi 
0 O 1 

[05] *&w\zj&m£tizmm<nm3MMffl<njEm 

0o 

[0 6] »3l^J 1 ^BuHia. 

[07] '&m&i2<nttmm* 
(E) ?>-7mmm 

(1) 

(2) «cH:«SI 

(3) (4) £MtgR 

(6) ;/ k 

(7) mm$& 

(61) 

(62) nn^as^ 

(63) JfrffiSM* 



[05] 
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